Abstract. Let p > 3 be a prime. We show that
Introduction
As usual we set N = {0, 1, 2, . . .} and Z + = {1, 2, 3, . . .}.
Let A, B ∈ Z. The Lucas sequences u n = u n (A, B) (n ∈ N) and v n = v n (A, B) (n ∈ N) are defined by u 0 = 0, u 1 = 1, and u n+1 = Au n − Bu n−1 (n = 1, 2, . . .) and v 0 = 2, v 1 = A, and v n+1 = Av n − Bv n−1 (n = 1, 2, . . .).
The characteristic equation x
2 − Ax + B = 0 has two roots
where ∆ = A 2 −4B. By induction, one can easily get the following formulas:
It is well-known that 
2) and
where ∆ = m 2 − 4m and
In [2] Sun made a conjecture of three congruences. In this paper we will confirm Sun's conjectured congruences involving binomial coefficients and Lucas sequences and prove some identities. Now we state our main results. Theorem 1.1. Let p > 3 be a prime. Then
where T n (n ∈ N) are the central trinomial coefficients. Theorem 1.2. Let p be a prime with p ≡ ±1 (mod 12). Then
Theorem 1.3. Let p be a prime with p ≡ ±1 (mod 8). Then
Two important Lemmas
Lemma 2.1. Let m ∈ Z \ {0}. Suppose that A > 0, A 2 − 4B = 0 and
where d = 4 + 4m/A.
Proof. For a polynomial P (x), we use [x n ]P (x) to denote the coefficient of
.
So we obtain that
Similarly, 
3) and (2.4) we get (2.1) and (2.2) immediately.
For n ∈ N we set H n = n k=1 1/k. Lemma 2.2. Let p > 3 be a prime and d ∈ Z with p ∤ d. Then
where
It is well known that
So we have
By [S09a, Lemma 2.4] we have
On the other hand, in view of [S09d, (2.6)] we have
Combining the above two congruences we immediately get 
